INTRODUCTION
Soap is an essential cleansing agent in our daily life. Soap (sodium salt of fatty acid) is the oldest known surfactant and has been used since the Egyptian era (Kaoru 1998) . Ainie et al. (1996) reported that soap is a mixture of sodium salts of the following fatty acids: stearic, palmitic, myristic, lauric and oleic acids and that these acids contribute to the lathering and washing properties of soap. Traditionally, the raw materials used for toilet soap making have always been tallow and coconut oil (Ainie and Hamirin 1994) . Edmund (1994) tallied that palm oil and palm kernel oil can be used as alternatives to tallow and coconut oil, respectively in toilet soap. Also, the same author found that the fatty acid compositions of palm oil and palm kernel oil are similar to tallow and coconut oil, respectively. Sonntay (1981) mentioned that palm kernel oil or coconut oil is required in toilet soap to produce a soft, gentle soap. Generally, the ratio of palm oil to palm kernel oil is either 85-15% or 80-20%, respectively (Jaya et al., 2000) . In Egypt, the manufacturing of toilet soap is being carried out from a blend of 85% tallow or palm stearin or a mixture of them with 15% palm kernel oil (The Egyptian Industry Ministry, 2002) .
A hydrogen peroxide solution is used to improve the colour of the palm oil used in the manufacturing of soap (Woollatt 1985) . According to Clark and Serbia (1991) , and Tyagi and Vasishtha (1996) , free fatty acid, viscosity, peroxide value, odour, taste, colour, iodine value, refractive index, smoke point and saponification values are used to determine the quality of frying fat. These tests are used as indicators to change (discard) frying oils in chip factories. In Egypt, the discarded frying oils from chip factories are not utilized and these waste oils cause many environment problems.
Therefore, the main aim of this research was to utilize the discarded oils from chip factories as an alternative source for inedible tallow of up to 30% in toilet soap manufacturing and to reduce the production cost of toilet soap as well as to lessen environmental pollution.
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Purification of discarded palm oil
Fried and discarded palm oil was heated to 90 ± 5 o C and washed with a hot brine solution [5% NaCl, w/v]. The ratio of discarded oil and brine solution was 10 : 1 (v/v). The hot mixture [discarded oil and brine solution] was stirred using a stirrer at a speed of 60 rpm for 60 min. After that, the mixture was left to rest for 8 hrs in order to separate the mixture into two phases. The bottom phase [brine solution +impurities] was separated by siphoning. Sodium sulphite anhydrous was added to catch the traces of moisture from discarded palm oil, which was then filtered through filter paper (Whatman no. 1). The colour [using Lovibond tintometer, model E] and impurities of discarded palm oil before and after purification were determined according to the methods described in the A.O.C.S. (1997); while the odour was evaluated according to the method reported by Shyam (1991 Table  I ), was separately melted on a hot plate (95 ± 5 o C) and saponified with sodium hydroxide (95 ± 5 o C). The amounts of total sodium hydroxide used to complete the saponification of fatty blends were listed in the same table with 3.0% excess of sodium hydroxide. The concentration of sodium hydroxide solution used to individually saponify the aforementioned fatty blends was 37 o Bè (ranged from 8.1 to 8.5mol/litre). The heated sodium hydroxide solution (95 ± 5 o C) was separately added gradually to the heated fatty blends until complete saponification had taken place. Next, 10% hot water (v/v) at 95 ± 5 o C was added to homogenized soap paste to remove the excess amount of sodium hydroxide. After that, 10% heated brine solution (v/v) at 95 ± 5 o C (the concentration of brine solution was 7-8% NaCl) was slowly added over the surface of the soap paste during its boiling to separate the glycerol water in the bottom, simultaneously, the saponified mass was floated on the surface. The glycerol water was removed by siphoning. Therewith, the soap paste was washed again with 5-10% hot water (v/v) at 95 ± 5 o C to reduce the excess amounts of sodium hydroxide and sodium chloride with any impurities found in the soap paste.
The homogenized soap paste was tested during and after the complete saponification process by using the knife test, the fingers method and the total electrolyte content. After that, the soap paste was poured onto a wooden frame and left to harden at room temperature. The block of hardened soap was cut into small bars (about 150 g) then stored for 6 months on a shelf at room temperature. Quantities of the produced soap samples were found in Table I . Soap sample no. 1 was the control soap. The resulting soap samples were analysed for their chemical properties at zero time and at different periods during the storage time (6 months), while the physical characteristics were determined only at zero time and after the ending of storage period (6 months).
Determination of some chemical properties of the resultant soap samples
Moisture content (%), total fatty acids (%), free alkali (NaOH%), salt (NaCl%), total electrolyte (%), free oil (%), unsaponifiable matter (%) and unsaponified matter (%) in the derived soap samples were determined according to the methods described by The Egyptian Standard Specifications (1992) and the A.O.C.S. (1997).
Determination of some physical
properties of the resultant soap samples Consistency, hand lather preference, erosion from hand washing and titer number ( o C) of the obtained soap samples were determined according to the methods reported by Martin (1951) , Ginn et al., (1968) and Shyam (1991) .
Statistical analysis
The statistical analysis was performed according to the program found in SAS (1996).
RESULTS AND DISCUSSION
Impact of washing with brine solution on the colour and impurities of discarded palm oil
The Data in Table II show the effect of washing with brine solution (5% NaCl, w/v) on the colour and impurities of discarded palm oil (D.P.O.). The ratio of discarded oil and brine solution was 10 : 1 (v/v). From these results, washing with brine solution induced some improvements in the colour and impurity levels (the total colour of D.P.O. reduced at a ratio of 8.0% and the impurity level decreased at a ratio of 33.3% after washing). The improvements may stem from the mutual solubility of the impurities in the brine solution. Therefore, the impurities were isolated in the bottom. These results are in harmony with those reported by Donald and Halloran (1991) who reported that simple wash water could be very The quality of fats and oils can often be improved through bleaching (Hilda, 1993) . From data tabulated in Table III , it could be noted that the addition of H2O2 (2% v/v) caused a decrease in the total colour of P.D.P.O. from 162 before bleaching to 101 after bleaching, with a reduction ratio of 36.7%. This improvement may be due to the action of H2O2 on some pigments (release free oxygen). This datum is in line with the findings of Woollatt (1985) who stated that a hydrogen peroxide solution is sometimes used as a bleaching agent.
Fatty acid composition of the fatty materials
Fatty acids are the main constituents of the fats and oils that affect soap making and its properties [Iftikar 1981 and , Ogoshi and Miyawaki 1985] . The fatty acid compositions of I.T., P.K.O., P.O. and P.B.D.P.O. were tabulated in Table IV . From these data, it is clear that the fatty acid compositions of I.T., P.K.O. and P.O. were in line with those reported by many investigators [Chong 1994 , Salmiah 1994 and Karimah et al., 2001 . The results showed that significant differences in the fatty acid compositions in either P.O. or P.B.D.P.O. were found. These variations are closely associated with the frying process. Also, data indicated that myristic, palmitic and stearic acids in P.O. increased from 1.8, 43.9 and 5.2% before frying to 3.8, 48.8 and 8.9% after frying when or while the frying produced increases in these acids at ratios of + 111.1,+ 11.2 and + 71.1%, respectively. On the contrary, palmitoleic, oleic and linoleic acids in P. O. reduced from 0.8, 36.8 and 10.4% before frying to 0.6, 35.2 and 2.3% after frying when or while the frying produced or caused reductions in these acids at ratios of -25.0, -4.3 and -77.9%, respectively.
These findings are similar to those found by Tyagi and Vasishtha (1996) who reported that during frying, a progressive decrease in unsaturation was observed in the oil by the determination of the iodine number. This decrease in unsatuaration may be due to the destruction of double bonds by oxidation, scission and polymerization.
Physical and chemical characteristics of the fatty materials
Some physical and chemical properties of the fatty materials used in this study are found in Table V . From these data, it could be determined that the characteristics of I. T. were almost the same as those found by Woollatt (1985) and Shyam (1991) . Also, the findings showed that the physical and chemical characteristics of P.K.O. and P.O. were in the range reported by Chong (1994) . On the other hand, significant increases were found between P. O. and P.B.D.P.O. for the levels of acidity, P.V., S.V., I.N.S. factor, T.N., unsaponifiable matter, R.I. and viscosity. On the contrary, the levels of I.N. and smoke point in P.B.D.P.O. recorded significant decreases compared with those of P.O. beside the fact that it is characterized by the darkest colour. These results are similar to those cited by many researchers [Perkins and Van Akkeren (1965) , Wishner and Keeney (1965) , El-Sharkawy et al. (1979) , Izaki et al. (1984) and Tyagi and Vasishtha (1996) who found that these increments may be attributed to the formation of high molecular weight compounds during frying.
Influence of purified bleaching discarded palm oil at different ratios on some chemical properties of toilet soap samples
The characteristics of neat toilet soap samples are shown in Table VI . Chemical properties of soap sample no. 6 were not determined because its brittle phenomenon (breakable). This result is closely associated with the high content of P.B.D.P.O. Subsequently, this soap is not suitable for use. The moisture contents of soap sample no.s 1 and 3 were nearly the same. The data on moisture content of soap sample no.s. 1, 3, 4 and 5 were significantly lower than that found in soap no. 2. These differences may be attributed to soap sample no. 2 which had a high content of palm oil (85%) compared with other soap samples (ranged from 10 to 30%). In this respect, Ainie and Hamirine (1994) stated that the moisture content of neat toilet soap ranged from 20 to 35%. The total fatty acids of soap samples no.s 1, 3, 4 and 5 were 71.8, 71.5, 71.1 and 70.4%, respectively which were significantly higher than that of soap sample no.2 (68.4%). These variations can be due to the moisture content of soap sample no. 2, which was higher than that of the other soap samples. According to Ogoshi and Miyawakli (1985) and Hui (1996) , the total fatty matter in neat toilet soap was in the range of 65-70%.
The contents of free alkali, salt and total electrolyte in all soap samples (from 1 to 5) were in the range reported by The Egyptian Standard Specification (1992) for toilet soap and Ainie et al. (1996) for European soap [Which reported that both the contents of free alkali (as NaOH) and salt (as NaCl) should be less than 0.1% and 1.0%, respectively], except the free alkali of soap sample no.2 which was significantly higher (0.14%). This increase is due to the moisture content which was higher in soap sample no.2 compared with the other Table VI Effect of using purified bleached discarded palm oil at different ratios on some chemical properties of toilet soaps
Where: * = Significant decrease (at P < 0.01) between the parameter in soap samples and the control soap in the same column. SE = Standard error. ** = Significant increase (at P < 0.01) between the parameter in soap samples and the control soap in the same column. The numbers inside the table without stars (* or **) indicate non-significant differences at (P < 0.01) between the parameter in soap samples and the control soap in the same column.
soap samples. Highly significant differences in the content of free oil were found in all the soap samples. These differences might stem from the soap samples nos. 3,4 and 5, which were characterized by high contents of unsaponifiable matter. On other hand, the amount of unsaponified matter of all soap samples was less than 0.1%. This means that the saponification process was complete. The Egyptian Standard Specifications (1992) for toilet soap mentions that the level of unsaponified matter should be less than 0.3%. From the above results, it is clear that some chemical properties of soap samples nos. 3, 4 and 5 are somewhat close to the control soap (soap no.1). Therefore, it can be concluded that soap samples nos. 3, 4 and 5, which contain up to 30% of P.B.D.P.O., were suitable for use.
Impact of addition of purified bleached discarded palm oil at different ratios on some physical properties of toilet soap
The lathering phenomenon is one of the most important attributes of bar soap perceived by the consumer [Shyam 1991] . Data in Table VII show the effect of using P.B.D.P.O. as a substitute for I.T. at different ratios on texture, hand lather preference, erosion from hand washing and titer number of soap samples. From these findings, it is clear that soap sample no. 6 was a low (bad) quality (easily broken). This datum may be due to the fact that soap sample no.6 contains a high level of P.B.D.P.O. (40%). The oil frying process induces some changes in the ratios of saturated and unsaturated fatty acids [Firestone et al., 1990] . Therefore, this ratio affected the consistency of soap no. 6. On the other hand, the structures of other soap samples were the same (hard structure).
Moderate differences were found in both hand lather preference and erosion from hand washing of all soap samples (nos. 2, 3, 4 and 5) when compared with the control soap (no. 1). These differences may be attributed to the variations in the ratio of saturated to unsaturated fatty acids. In this respect, Jaya, et al. (2000) demonstrated that the ratios of saturated and unsaturated, and the levels of long and short chains of fatty acids affect the quality of soap (foam ability, hardness and solubility in the finished soap). Data in Table VII During the hardening time of soap, the reaction between free alkali and free oil is continued since the soap feels warm to the touch [Head et al., 1995] . The soap samples were stored at room temperature for 6 months and the results are tabulated in Table VIII . From these data, it is event that the moisture contents of all soap samples were in gradually significant decreases at different ratios during the storage time and simultaneously, the contents of total fatty acids were in gradually significant increases at different ratios during the storage period. These data are closely related to the free moisture in the soap samples, which evaporated during the storage. These results are in agreement with that obtained by Girgis (1989) .
Also, storage for 6 months caused significant improvements in some physical properties of all soap samples. The improvements in soap samples nos. 1,3,4 and 5 seem to be owing to significant increases in the contents of total fatty acids during the storage.
From the aforementioned results, it can be concluded that the best quality of the produced toilet soap samples, taking into account the physical and chemical properties as a guide, was in the increasing Table VIII Effect of storage period (6 months) at room temperature on some physical and chemical properties of toilet soaps
Where: Moist. means moisture content (%).T.F.A. Means total fatty acids content (%); N.S. = non significant differences (at P < 0.01) between the parameter in soap samples and the control soap in the same column during the storage and other numbers are significant differences (at P < 0.01); SE= Standard error. Vol. 55. Fasc. 3 (2004) order: soap samples nos. 3, 4 and 5. It is worth noting that toilet soap no. 6 was not stored as a result of the fact that its consistency was not good from the start and therefore not suitable for use. Thus, it can be concluded that soap samples that contained P.B.D.P.O. up to 30% [instead of I.T. in toilet soap] are fit for use compared to the control soap (soap no. 1).
CONCLUSIONS
It could be concluded that discarded palm oil from chip factories can be used after its purification and bleaching up to 30% in place of inedible tallow in the manufacturing of toilet soap. Consequently, the present study aimed to reduce the quantity of imported inedible tallow and to reduce the production cost of toilet soap, as well as to lessen environmental pollution.
